The essential oil of the Balkan endemic species, Angelica pancicii, obtained by hydrodistillation, was analyzed by GC and GC-MS, applying the liquid injection mode. These results were compared with the chemical composition of volatiles achieved by the "headspace" injection mode, followed by GC and GC-MS (HS-GC-MS). A total of 40 compounds were identified in the essential oil (98.8% of the total oil) and 44 by HS-GC-MS (99.8% of the total oil). The most abundant class of compounds in both cases was monoterpenoids, which formed 92.7% of the essential oil (97.7% by HS-GC-MS) of total identified compounds. The major components in both cases were β-phellandrene (54.9% and 60.1%, respectively), α-pinene (14.5% and 20.1%, respectively) and α-phellandrene (4.5% and 4.3%, respectively).
The chemical compositions of the essential oil of A. pancicii, obtained by hydrodistillation and the volatiles obtained by HS-GC-MS, are presented in Table 1 . For the hydrodistilled oil, 40 different components were identified representing 98.8% of the total oil, while 44 components, representing 99.8% of total volatiles, were found using the HS-GC-MS method. The main constituents of A. pancicii hydrodistilled oil were: β-phellandrene (54.9%), α-pinene (14.5%), α-phellandrene (4.5%), δ-3-carene (4.4%) and myrcene (3.8%). The major constituents of A. pancicii volatiles by HS-GC-MS were: β-phellandrene (60.1%), α-pinene (20.1%), α-phellandrene (4.3%) and myrcene (4.1%). In both cases (GC, GC-MS and HS-GC-MS), volatiles were characterized by a high content of monoterpenoids (92.8% and 97.7%, respectively) and a significantly lower sesquiterpenoid content (4.5% and 1.2%, respectively). Comparing the chemical composition of the essential oil obtained by GC, GC-MS and that of the volatiles obtained by HS-GC-MS, it is obvious that there is a very small difference in the number and types of identified components. A comparison of the A. pancicii volatiles composition with results from other studies leads to the conclusion that the dominant components of A. pancicii volatiles resemble those of A. archangelica [7a,b] and A. heterocarpa Lloyd [7a] . One of the major constituents of A. pancicii volatiles, β-phellandrene (54.9%) is also the major constituent of A. archangelica and A. heterocarpa fruit essential oil (64.9-76% and 39%, respectively). Besides β-phellandrene (37.8-55.2%) and α-pinene (14.4-41.4%) are major constituents of A. archangelica fruit essential oil, collected from three different locations in Reykyavik [7b]. Those two components are also the major constituents of the flower (20.09 and 25.18%) and seed essential oils (49.33 and 15.14%) of A. archangelica (A. officinalis) isolated from the Siberian region [1] . If we compare the results for the major constituents of A. pancicii reported here, with previous results for A. sylvestris fruits essential oil [7a,8a] , it can be seen that monoterpenoids are the main class of compounds in both plants. The major constituent of A. sylvestris var. vulgaris Avé-Lallemant, limonene [7a] , was not identified in the plant we analyzed. There are some similarities between the major constituents of A. sylvestris L. var. sylvestris [8a] and A. pancicii. Both of them had α-pinene (A. sylvestris 9.2-36.2% and A. pancicii 14.5-20.1%) and β-phellandrene (A. sylvestris 3.2-9.9% and A. pancicii 54.9-60.1%) as major constituents, but in A. sylvestris var. sylvestris there are some major constituents which are not found in the plant we reported (limonene 2.1-5.6%; α-chamigrene 3.4-9.1%; β-sesquiphellandrene 2.5-8.7%). Other major constituents of A. sylvestrys var. sylvestris, which are not found in A. pancicii are: p-cresol (6.5%), epi-α-bisabolol (5.6%), (Z)-β-farnesene (5.5%), naphthalene (4.4%), daucene (3.1%) and amorpha-4,11-diene (3.1%). Taking into account that only a small amount of plant material is used for HS-GC-MS analysis, it is clear that this method can be valuable tool, in reducing time for sample preparation and the amount of plant material needed for hydrodistillation, this is especially important when there is a limited amount of plant material available.
Experimental
Plant material and sample preparation: Aerial parts of A. pancicii were collected in July 2012 from the area of Vidlic Mountain. A voucher specimen was deposited in the Herbarium Moesiacum Nis (HMN), Department of Biology and Ecology, University of Nis under the acquisition number 6924. The plant material was air dried, milled and subjected to hydrodistillation for 2 hours using a Clevenger-type apparatus. For the HS experiment, 300 mg of milled dried plant material was put into a 20 mL HS vial than soaked with 2 mL of distilled water. The sample was prepared following the procedure: heating at 80°C; agitation at 500 rpm for 5 seconds, followed by a pause of 2 seconds; total time 20 minutes. 500 μL of vapor generated from the aerial parts was drawn out from the vial using a gas-tight syringe (90°C) and injected directly in the chromatographic column via a transfer line (75°C).
GC and GC-MS analysis: The samples were analyzed by a 7890/7000B
GC-MS-MS triple quadrupole system (Agilent Technologies, USA) equipped with a Combi PAL sampler and Headspace Upgrade for G6501B-G6509B. The fused silica capillary column HP-5MS (5% phenylmethylsiloxane, 30m x 0.25 mm, film thickness 0.25 μm was used. The injector and interface operated at 250 and 300°C, respectively. Temperature program: from 50 to 290°C at a heating rate of 4 °C/min. The carrier gas was helium with a flow of 1.0 mL min -1 . 500 μL samples were injected (splitless) for HS and 1 μL of the oil solutions in hexane (1:100), were injected (the flow rate was 1.0 mL min -1 split ratio 40:1). Post run: back flush for 1.89 min, at 280°C, with helium at 50 psi. MS conditions were as follows: ionization voltage of 70 eV, acquisition mass range 50-650, scan time 0.32 s. Oil constituents were identified by comparison of their linear retention indices (relative to C 8 -C 20 and C 21 -C 44 alkanes [8b] on the HP-5MS column) with literature values [8c,d] and their MS with those of authentic standards, as well as those from Wiley 6, NIST11, Agilent Mass Hunter Workstation B.06.00 software [9] and a homemade MS library with the spectra corresponding to pure substances and components of known essential oils by the application of the AMDIS software (Automated Mass Spectral Deconvolution and Identification System, Ver. 2.1, DTRA-NIST, 2011). Some components were identified by co-injection with an authentic sample.
